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PREFACE
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Managers were Mr. Steven A. Helms and Mr. James Thompson. This repot
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This report has been reviewed by the Public Affairs Office (PA) anc is
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EXECUTIVE SUMMARY

Defense Energy Program Policy Memorandum (DEPPM) 83-1 sets forth Detens®
Energy Management Priorities for 1983, First priority actions, “. . . ar¢
designed to lessen DOD's vulnerability to national energy supply cdisruptiue .
Additionally, DEPPM 83-1 calls for the development of, ". . . energy ccnsiiva
*icn and conversion projects at select military installations using priveic
capital for design, construction, operation and maintenance." These twt 1caic
can be met through Third Party Financing of energy production project: =zt
selected Air Force installations.

This study examines the various methods of financing thermai end coien-
eration projects to meet an individual Air Force installation's enera~
requirements. Additionally, it attempts to identify those management 1¢..v
relating to "third-party" operations that have posed potential impediments 1o
successful implementation. Finally, specific aiternative means address . ro
tnese issues are identified.

The six basic points that surfaced during the course of the study are
sumrarized below:

0 Cogeneration application makes economic sense for many militery
jnstallations based on the increased fuel efficiency of tre
simultaneous production of thermal and electrical energy. The
Public Utility Regulatory Policies Act of 1978 (PURPA? allows
qualifying cogenerators to sell their power back to the utilities a:
the utilities' avoided cost. Where favorable electric rates ex::t,
this can reduce the incremental cost of thermal production to both
the developer and the Air Force.

Cogeneration also can offer increased installation energy securit:.
by providing onbase power generation capability to complemert
emergency diesel and gas-turbine generators, thus increasing fte
power available to meet crises.

) Some substantial financial and operational risks that are inherii:
in the current methods of meeting installation energy requ.
ments. Third Party Financing can be structured so that the cpere
tional risks of mission impact are less than now encountered. i
cen be accomplished by proper risk identification and confir:n:
through specific contractual provisions.

0 Substantial interest and capability exists within the private sv. ..
tn firance, operate, and maintain energy installations for tnr
military. This was demonstrated by the receipt of over 95 Fhace
proposals to the State of California for 11 cogeneration proded?
Additionally, major U.S. corporations, such as General tiec* 1.
Ultrasystems, Foster-Wheeler, and Garrett-Wheelabrator Frye. ‘o
indicated specific interests and total capability to °°
desian, construct, operate, and maintain energy generatic:
ties for Air Force installations. A specially tailored contr:
framework may be necessary to attract these interests in ¢ri
ensure that the large bidding expenses necessitated (over $100
are incurred only by pre-qualified bidders




g Cne of the nest compelling reasons for Third Farty Financing is noct
the design, censtruction, ur overaticnel savirngs cfferad by tax-
assisted private developers, but rather the upportunity to undertake
needed projects now. Many requirements will not be met in the near
term without Third Party Firancing from the private sector.

ol To provide energy security for base operations and to increase the
potential economic return of & project (by emphasizing capacity
payrments from the utility), cogeneration projects should be struc-
tured with ar electrical ewphasis and secondary thermal considera-
tien.  The fluctuating secsonal thermal loads encountered on mos*
Air Force instailations would be satisfied while maximizing project
revenues.,

¢ A shared appreach to firanciel risks associated with lora-term
eriergy generation projects between the developer and the Air Force
ray offer the greatest return to the Air Force from both ar opera-
ticral ond finarcial standpoint. An adversarial contract approach
may be evoided by such arrangements as sharing in the pretax cach
fiow of a prcjoct. Both perties in this case share a mutuality of
self- drterest.  Additionally, the Air Force avoids paying the
develnper to hedge worst-case financial risks.

Tt ostndy sote forth the above conclusions. When the Air Force plans to

~deytake a Thisg Perty Financing project, it is important that this project

structursd te improve the energy security and energy efficiency of the
~etrllaticon fnvilved while reducing the life-cycle operating costs of provid-

C eneyo
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SECTION
INTRCOUCTIOK
SACKGROUND

Tne military services and the Department of Defense, ccllectively, Sw)
«:id operate over 1,500 major installations in the continental United it s
art several hundred more in overseas locations. Each of these instdiigteons
consames @ significant amount of energy Wright-Pattersor Air Forie bace. o
example, consumes 6,300,000 MBtu's annually at a cost of over $20 hJ]IlU!.
Trad1t1ona11y, military installations purchase electricity from regut.rod
public utilities with thermal energy provided by dinctallatior-owned and
—onerated steam plants which use oil, natural cas and, icsc frequenii, . -
sor fuel,

With the re-emergence and re-emphasis of alterrate ana renewatile ercryy
forns in the 1970s and the dramatic increases in energy costs in 19/3-/¢ ard
1973-&0, the military services hegan to seek alternatives to their . lassio
reans of obtaining energy. Because of budgeting constraints on capital funcs
and personnel costs, the aiternatives sought included Third Party Finarcing cf
enerqy production facilities.

The National Energy Act (NEA) of 1978 hacd, as one of its primary goais,
tre nationwide reduction of oil and natural gas consumptiorn. The Department
lefense implemented the NEA through the establishment of goals ard cbj=c-
r1ves that require the military services to plan boiler conversions/repicte-
merts using coal or alternative fuels as the primary fuel. In the integraticn
ot Third Party Financing of energy production facilities into the oii anc ges
packout scenario, renewable fuel technologies take & prominent roie. Loal
cornversions, although acceptable as a consideration in aiternstive firarcing
preiects, lack some of the tax credit and other financing incentives that mey
~¢ necessary to enhance the project economics for private investient.
Aocerdingly, in highlighting the available incentives for Third Party
Firancing, this discussion necessarily addresses renewable/alternate Fue)
*echrnlngies as they specifically apply. In the last analysis, site
~2rderations, fuel availability and financial structure will dicie s
cest fuel and/or technology to use. Nuclear systems may also be consiceres
#2r  Third Party financed applications; but, because the Air Force s
ireestigating its applications in a separate, specialized initiative, tiev

w111 not be considered in this report.

P« shown in Table 1, five renewable technologies are positigned (.
rrovide, in the aggregate, significant amourts of energy in the near- Lo

cterr (8215 years? These technologies are the same as those uceo toeoy
.re, in oorger of their current production levels, are:

f Direct combustion nf wood t¢ provide industrial preocess feat, - teen
and electricity.

e Cegeneration of electricity end industrial precess heet o stoo




. . I . [ o
R PN . . N .
R . v ¢ . .
. - . . IRV . .
- ‘ . . - o
. e . e e e Loy e T e \ Crerr e .
. e ot
Mt e
. . < . . S e o e .. PP I oo
: - v S e [ at ' 1 at a . .
et ;
o TN - g fe e PR et s . o -
. e .
.. [ e v PRI Y tiat T Maewat -, .
. ) Toe " * a T B . - .
- T P te SIRRe v ste A et
Al : . ' v L B :
o ear erooLt
! 4
- - [ REE PR . * e sty Al an e Pl .'
" Ca FRTIN . [ T el
. . N ) Comiges . Cyen v
. e e EE Gl SO et :
RN AP
. . e - Coea .. ro BER LT T P
. . . PN . Coge

K - . ~ THovegr e
B . . e e "o, ~ e e T4 el irat ot
. . PR [ Tt a'
- EE e R ot it vota’ € ¢
.- e e Teoroiegiea!l o Te Rh .{
o Mo ket Lo
TeasLirtation
. tersow e e N Lot A% EI S BRI R
e ! TrerspeTtatine
et " v TR . t T Wt meoti,

- . R - - . v Teonin gice!  dioe ol
. . Deow . [TEEN (TP
A Ce v - R TEr et v Lol [
e T . . t PSR +
.. . . .. . . Te b e *

. * - o,
AR , , °
® .




0 Fermentation of biomass, primarily corn, irte fuel-grade aicohol.

0 Generation of electricity ond thermal energy frov gectherie!
resources.

0 Direct combustion of municipal and industrial wastes te steam o0 " or
electricity.

Each of these alternative energy processes has a range of techric:!
advantages which has helped it establisn itself in the energy marketpice- .
These include the use of:

o Relatively simple and widely understced conversion processes requir-
ing 2 Timited amount or techrologically advanced equipmernt.

0 Readily available, "off-the-shelf" equipmeni which ic desiorec,
engineered and manufactured by a diverse selection of companies.

o Relatively short corstruction times of 2-3 years from cencepiion to
start-up rather than the 7-10 years typical for many large-<cale
technologies.

0 A fuel source which is generally evailable (with the exceptior of
geothermal).
[ . . :
; tach of these alternative energy technologies also has the advantage of
r-- t€ing able to produce high-value output enerqy which is widely used 1n
a military applications. In particular, each of these fuels can displace
petrcleum, natural gas, and coal. Additionally, many of these technclogies
have the added benefit of resciving waste disposal problems. improving
fccalized resource utilization, and lessening supply disruption potentiai.
& Although the technical feasibility ard economic attractiveness cf theue
" Tive technologies have been demonstrated, several financial concerrs regerdirg
the v use have impeded their development. These include:
¢ Uifficulty in attracting equity capitel.
F. c Problems 1in entering intc lonc-term contracts for the suppiy ot
b feedstocks and for the sale of the project's output.
J
! . . . ,
' < Negative cash flows in the carly operating years.
; U Bifficulty in gathering information and securing the decicions
| required to develop projects from 211l levels of base, command. ards
@ executive staff levels.
“C reach their feasible potential, develepers cf these technologies jwst
wircome the above obstacles.
| A number of these technulogies can be applied to a ~ubstantial poriine o
}. Fiv Ferce emergy requirements i the mwid- and Yong-term.  Although  5re s
I
|
[
L
.

0.

e




technelogies poscess o
which must

[
I

“rusced

cete, Ut

(o techreladfes which uwiilize prover processes, have modest capita
Thice wastes or avher Tow-cost fusial and which nroduce products it

coadvor oo, thcs e ne Face wogmificant obstacies
b .h\d1“‘j bevcrs show e Pe Foity oo et Those dinclude:

The expense and rich of tuticine bich-cost tzcilities with long lead
times.

The use of techrnolagies wnich  currently  require  additione’
developmen® .

Uncertainties regarding markets ior some of the products that such
facilities will predurce.

Lack of av dnfrascoycturs T trarsport the energy which trese
facrlities wilh prndioe,

reed range f cempenies 3 pursuiny ¢lternative energy techncicgy
srynlonmen
“v~Ye feern o ba
ctivitien M
cvert oproblerc ard which hove shoprt pavback periods. Corporate intereot

. Thedir sotivities span the full rarge of the product developmert
ste rescarck through constructior and operation. Most of thee<s
e tocusod oo tecknalcygies which cér help cclve some of iheir
]

<
n

Al
ar existine market., Specifically, corporate nterest is focused or the:

O
N

[¢]

-

L

-

-
Tho

Fanancing

siveot cenbustion of weed 20 breoduce Stean oard heast.

Cirect combustine <Ff runicipsl ord irdustrizi waste to produce
Insteilation of cogenerstior systoms te produce electricity and
irdust=ial precers cteam or hoat,

cvelovmort O dooaity ot LrotnerraT rESouUrce s,

Teymerntation of bhictois (prinsvily furnd o with distillaticn teo make
fuel =leen:d,

potential advanrta to the wilitary services of this Third Part,
concapt roy be o atfc ax fuliows:

clovRiur fap Troyonimentoowhich compote

cobe oraere orurtal o te the

& N . 7 e
wrde caaing

heidance of the rneed for perconnel and operaticns ard mainterance
doriars to eperate and maintain large, complex energy facilities;

Avoidance of resporsipility for maraging and administerina larae
plarts and <ystems. whick allow maragement to focus attention or
furclions more closely related to the hase mission;

Avcicarce of techrolcogical visks while achieving participaticen o
»oetticiency and ccoremic Lenefite of fechnological improvemente:



0 Participatior in the energy cost <avirgs achieved by dupivto.
efficient, modern technology to energy requirements;

S Reduction of energy price and supply vulnerability by heving dir..-
access to onsite or nearby eneray production facilities; znc

o Acquisition of energy-efficient improvements at a faster pace thai
is achievable through the military construction planniug  ai.
construction system,

The advantage of the Third Party Financing concept to a potential 1nves-
tor or entrepreneur can be simply stated as, ", . . the opportunity 7¢° b
sttractive return on capital as well as other corporate interests {equipnicnt
sales, engineering and construction services, etc.j."  In this re,avoo o
rumber of facets to the concept appear tc enharce the investor's chanies of
achieving an appropriate return on investment. Among Lhest are:

0 The availability of long-term and large, centralized thernal and
electrical requirements with distribution systems in place,

0 Favorable tax considerations such as Energy Tax Credits, Investment
Jax Credits, and accelerated depreciation provided to encourage
capital investments and alternate energy development;

] Efficiencies of alternate energy technologies and processes such as
cogeneration;.

U Conditions favorable to the sale of cogenerated or indepencertiy
produced power created by the Public Utility Regulatory Policies Act
(PURPA) of 1978;

0 Project revenue security provided by a long-term commitment from e
stabie energy customer such as the Federal Government; and

0 Conditions favorable to the permitting and approving process when
constructing energy production facilities on a Government-provi.ed
site,

The Third Party Financing concept for energy systems can Srea (e

weasurable and significant benefits to both the military services o . it
Lrivate investment sector. Risks are involved, however, ard it i reressar
re define these risks and provide a mechanism tc decide if thesy L Lo
alleviated or limited or how they should be assumed.

while the advantages noted above refer to renewabie energy sibrow o
technologies, this is not to imply that Third Party Financing ic nrot d.ala-
sble, nor that it should not be pursued, as a vehicle for more coavert i
rnergy technologies such as coal. Rather, the list is intended to 1. ‘uu
references to those incentives which have been specifically provided foo =7
uwe .f renewable energy sources.




oL CBJECTIVE

The Air Force, perhaps more than the other services, depends on the
cecyrity cf its airbases for mission accomplishment. When the Navy goes to
wary, i1t takes its ships and airplanes tc the combat zone. Likewise, the Army
deploys its forces to the theater of opervations. The Air Force, cor the other
hand, corducts its cperations largely from established bases and these must be
secure and capable of operating without interruption. A secure energy supply
is especielly critical tn the accomplishment of the Air Force mission.

Accerdingly, this study looks at the Third Party Financing concept fcr
1y force energy systers within the fremework of system security and energy
celf-sufficiercy. The approach will address:

Energy project structure;

N Rir Force Fase operaticnel requirements;
0 Manageriert capebilities;
0 Potential crises thet right substantially affect the availability of

steam and powers;
3 (risis miragement coptions;
< Cverail risk cssessment; and
o Contract chijectives.
2, SIMIAARY
The study corclusicrs are summarized in six basic points:

0 Cogenevation application makes economic sense for many military
installations based on the increased fuel efficiency of the simul-
taneous proeduction of thermal ard electrical energy. The Public
Utility Regulatory Policies Act of 1978 (PURPA) allows qualifying
cogenerators to sell their power back to the utilities at the
utilities' avoided cost. Where favorable electric rates exist, this
cen reduce the incremental cost of thermal production to both the
developer and the Air Force.

Cogeneration also can offer irncreased installation energy security
by providing orbase power generation capability to complement
emergency diec<el and gas-turbine generaters, thus increasing the
power Aavailable to meet crises.

0 Substantial finarcial and operational risks are inherent 1in the
crurrent  methods  of meetirg installation eneray requirements,
Third Party Firancirc car be structured so that the operational
risks of miccion impact 2re lesy than now encountered, This car te
accomplizhed by proper risk idectification and confinement thrcuoh
specific contractual provisicns.,

1-6




Substantial interest and capability exists within the private ~« o1
to finarce, operate, and maintein enerqy irctsllaticne f.r 1he
military. This was demonstrated by the receipt of over 9% Phews |
proposals to the State of Califeornia for 11 cogeneration preiecte.

Additionally, major U.S. corporations such as Generai fiert: ..
Ultrasystems, Foster-Wheeler, and Garrett-Wheelabrator Frve, heve
indicated specific interests and total «capability to firarce,
design, construct, operate, and maintain energy generation facili-
ties for Air Force installations. A specially tailcrec cortractir -
framework may be necessary to attract these interests in order to
ensure that the large bidding experses necessitated (over $10(G,u(}
are incurred only by prequalified bidders.

One of the most compelling reasons for Third Party financing is not
the design, cunstruction, or operaticnal savings offered by tax-
assisted private developers, bit rather the opportunity to undertake
needed projects row. Mary requirements will not be met in the neat
term without Third Party Financing from the private sector.

To provide energy security for base operations ard t increase the
potential economic return of a project (by em, nasizing capacity
payments from the utility), cogeneration projects should be
structured with an electrical emphasis and secondary thermal
consideration. The fluctuating seascnal thermal loads encountered
on most Air Force installations would be satisfied while maximizing
project revenues.

A shared approach to financial risks associated with Tong-tern
energy generation projects between the developer and the Air [norce
may offer the greatest return to the Air Force from both an opera-
tional and financial standpoint. An adversarial contract approach
may be avoided by such arrangements as sharing in the pretax cash
flow of a project. Both parties in this case share a mutuality of
self- dinterest. Additionally, the Air Force avoids paying tho
ceveloper tc hedge worst-case financial risks.
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SECTION 11
ENERGY PROJECT STRUCTHRE
INTRODUCTION

“Third Party Financing" has been defined by the Air Force as any 4:vacoo
vent for energy services and/or benefits that does not require DO vrdr,
'n the case of facility energy projects, Third Party Financing means cap-< sl
investment for purposes of producing cor saving energy, using oticr 0
Military Construction Program (MCP), Operations and Maintenarce ((5M).
“ilitary Family Housing (MFH), or other commcnly used USAF funding proovowe.
“hird Party Financing sources have included utility companies, municipriitiec:.
" lvate sectnr companies or private investment firms.

T r

‘e structure of such energy prodects may take many Torms. Witk g4
waity Afr Force installations, each requiring varying quantities of clect:iia’
imd therral energy ard each having a particular set of operstional ard =t -
rity reguirements, there may well be 134 unique financing packages. 1704
fzctions of the private financial and development communities which are
involved in a particular project will propose the structure of the projict.
“he Air Force will necessarily participate in each step of the proiect
woelopment process, and it is therefore critical that the respective rolen.
verspectives, and responsibilities be understood.

The Erergy Project Structure section addresses aspects of a tacyity
cergy project structure for Third Party Financing. Air Force base needs «' G
syuivements are discussed, as well as the role of available technolcgres i

weeting these needs and requirements. The various project structures arve

fxeamined and the Third Party Financing mechanisms to support these proiect
structures are covered.

ALK FORCE INSTALLATION REQUIREMENTS
d. Frerqy

Traditionally, the Air Force has addressed its facility ercro.
securrements for its bases in the United States by purchasing electricity ~von

eaulated utilities and by producing thermal energy in Air Force-owres rc

.revated heating plants. Electricity is taken from an electrical cicti -

*icr urid conrecting into one or more substations on base. Emeraency hootip

“eFr cequirements have been established by the base and are sat <!
Siesed oy gas turbine generators.

A< onbace power demdncs increased cver the vears, new [
certe ytor simulators, test equipment, computers, air conditioning. c¢fo. v v,
fren ret through integration intc the preplanned crowth In capecrsv ° *t.
e ht‘l]]t,y.

Thernal requivenents have been met quite differertly,
reveno, Air Force installations own and operate their own thermal ¢l .t
Je procuction and transmission of steam for heating, hot water, .ol to. o
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o
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precess applications. Emergency backups exist only to the extent of equipment
redundancy and under-capacity utilization.

Many Air Force steam plants are due for replacement. In 5 years,
over 50 percent of the bases in the United States will be faced with thermal
production facilities that are cver 30 years old. The upgrading, replacement
or addition of onbase thermal production facilities has been a part of the
Military Construction Program. After many years of little or no funding for
plant replacement, the Air Force military construction budget is currently
providing funds for upgrading or construction of thermal plants on approxi-
mately three bases per year. While funding for such projects has improved,
the total capital requirements will increase substantially over the next 5
years and pose significant financial challerges to the Military Corstruction
Proaram. This competition for funds has resulted in the Air Force examining
Third Party Financing options for new capital-intensive energy production
fecilities.

b. Energy Security

The Air Force depends on the ccnstant availability of facility
srergy to accomplish its mission, especially for initial mission and mission-
criticel activities. The FY 1985-89 Defense Guidance requires that defense
comperents program resources to, " . ensure energy security for key facili-
ties.," Likewise, the first guideline of Air Force Facility Energy Policy is
that:

Air Fcrce installations should be energy self-sufficient to the
greatest degree practical, particularly for critical mission
requirements,

Further, one of the two corclusions of the recent tests of extended
cormercial power interruption at Minot AFB and Spangdahlem AFB was that, "an
assured electrical power source 1is necessary to conduct the Air Force
Fi<sion.” These tests demonstrated the dependence of sustained Air Force
cperations on uninterrupted facility energy. Energy self-sufficiency is an
incomplete goal without considering energy security as an adjunct. The value
of baving a power source located within the perimeter of an Air Force
installation should be seen in this light.

The reliability of the various energy sources should also be as
curviveble as the instellations and operaticns that they serve., Hence, an
crbase cogeneration plant may not guelify as a backup source of power to a
missile field or a control center, but would be an appropriate backup source
for a supply depot.

1
Page 8, Section F.2., Chapter 5, "Resourres Planning Guidance,” Draft FY 1985-89 Defense

Guidarce, Signed 1 Mar 83 by Secretary of Defense, o
letter, Office of the Chief of Staff, Department of the Air Force, dated 20 Oct 1983,
cubiect: Facility Energy Policy.
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C. Lontracting
{1y Scurce frergy

Potential sources ¢i o nergy. in adatto. OV 1, oo, o

ratural ges, include geothermal, nucluaer, Hiomess. wien, dard Loder . i
Totter three, private sector finarcing methods may be parficulsr’y Lttrac e
due to specie! tax incentives availabl~. The Air Sorce cxert. po o dpt, oo
cver the source of the electricity suoplied by tne Tocal utrlive. wrile
crbase steam plants use coal, natural gas, and oil, with coual boang piotere -
tially employed in new or converted plants. The Air Force is moving towara
cduzl cr multifuel capability in their plarts which will veduce the ~v it -0y
ot a shortage or curtailment of a particular sourze eneryy.

Two basic assumptions unces Tie any discussion of thora fory

Finercing. First. that the privetec secier will make & prefit.  Se-aea, o
the Air Force will 1mprove its net positin through the arvrangerent.  Ceviai

sources of epergy will test these assunsptions more thar cthers ofcaie of
uncertainty of supply avaiiabiliry and price through the 13%e of fThe a1ty
Thus, consideration should be given to localiy-aburdant energy supply scuries,
as well as alternate fuels supply. Firal preoject development 15 Fighly
dependent on local resource price and availability. The underlving obicctive
is the grovisicn of reliable erergy supply at a net cost to the Alr Forre
equal to or less than the projected costs of the present contracting method,

(27 Security of Source Erergy

ir the event of national wmergencies, the Deferse Produ. tim
Act ¢t 1950 (DPA} provides the authority for the Federal goverrment to allc-
cate petroleur. for deferse purposes. Houwever, it does not provide protestion
for defense contractors and suppliers.  Thus, private electric @ro therinai
eneray suppliers, using feossil fuels, wouid be subject tc potentis’ ereve,
supply disruptions.

The Interdepartmental Task Force, tormed to improve procedar:s
coroallocating petroleunr durira emergencies, may consider supply alleocas oo
mroependert preducers of electrical and thermal erergy at crifical oo s
irctellations.  Alternately, the sale of POD rnergy <cupnites to *hese corir o -
*ore might be necescitated.  The Deferse Fuel Supply Center (OFSCT o0 7o
Torce  drstallation night  sell drdependent ercroy  ceontractore fuei ot
vilitar, resorves under circumstances where dinsrellation over . or o
wers threateped onoa leocalized or ratienal besis,

d. Operatiors«

e AT borce nwet e assured thet th crnorgy piant w0t
e beoditturbance or other word qtoppaces, Forma? oy s atren e e
v stion anc pavagement procedures shoulo be oanciudoe e the powe v
cortracty and onenld drclude provicions for fr Yooce tabooyer
Tererdingly, proviciors should be made for crosc-treinivg Aty Foroe
rokey cperational pocitiens to cover such contineercies,  This wiort
using lorcdl My Force reserve perconnel wiho wooald ther v ool led ap o v
aeperatior faciiity durina emevgerey ot tiare o T e e Ty 0
./ : _ ,
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ational reguirements, lcaving rairtcnance resmonsibilities and
management direction to the developer.

3.  EFFECT OF TECHNOLOGY

The presence of centralized thermal requirements on Air Force
installations co-located with large electrical demands presents considerable
potential for cogeneration. The passage and implementation of PURPA has
facilitated the sale of electricity generated while meeting Air Force thermal
demands to local utilities. Cogeneration cffers the additional advantage of
providing dedicated backup power to a base during periods of utility grid
outage. Backup power capability must be specifically addressed as part of the
energy contract negotiation. The additional cost of this electrical power
generation capability must be compared to the costs of additional backup power
capability provided by diesel engine or gas-turbine generators. If capital
equipment costs are allocated against the electrical generation capacity, the
operational costs of generation can be compared to current electrical charges.
The electricity generated during installation minimum thermal demands can be
compared to the avoided costs of the highest purchased-power costs.

Although current technology affords a developer the opportunity to
combine the facility energy requirements of electricity and heat as well as
their related backup requirements, the contractor's capability to cope with
start-up prcblems, equipment failures, and maintenance requirements must be
cerefully reviewed. These should be explicitly dealt with in the contracting
orocess, and reflected in both contract language and requisite completion and
performance bonds.

4. THIRD PARTY FINANCING MECHANISM

The specific financial structure used by third-party energy producers
depends on an interrelated series c¢f factors including:

c The ownership, tax, and requlatory status of the proposed facility;
c The security provisions for the debt;
0 The type and ownership of the fuel resource to be converted into

electricity and/or thermal energy (and, in some instances, even the
conversion process); and

) The location of the energy production facility and the relevant
Jjurisdictional and requlatory control over both the business and
contractual arrangements between the military and the energy
production business.

a. QOwnership, Tax, ard Regulatory Status of Proposed Facility

The ownership, tax, and regulotory status of the proposed facility
has an ohvious impact on the types of financing structures which can be
Tecally and profitably employed. Municipal, district, state, and Federal
electric utilities operate as tax-exempt entities. Their primary sources of
capital financing are through the issuance of tax-free bonds or direct budget
allocations. Since these utilities are nontaxable businesses, they
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themselves cannot take advantage of investment or energy credits ag
income taxes due. But because many of these utilities can cffer tav-o
bonds, their cost of debt is less than that aveilable to taxable busine
Cne of the first project trade-off analyses is the availability and viiue ¢f
tax credits and asscciated benefits versus the divferential in cost 50 d. o
and tax-exempt debt.

aiitst
ey F
oMt

Cupc

3.

In a project structured between & military Dbase and 2 reiu ated
utility to provide onsite electrical gencration, the project becomes sut e.t
to rate requlation as though the plant were an addition to *ie Uty 1t.°%
?enerating capacity and rate base. In many states, however, steam sales

resulting fror cogeneraticon applicaticns or direct-steam projectis) ¢ o Low
requlated and these projects may be accoraed special status. [n the cortrec-
tual arrangements between the Navy ~rd Applic? Erergy, Inc. (o wholiv o~ ancc

subsidiary of San Diegc Gas anc Electric), the elecivic ard stear proGuoticn
pusin-sses were legally Sseparated by ChGsE {at the reguest of wne lavy, 6
that steam <ales to the Navy would be unregulated. Both the stszawr rates .ro
conftract terms were negotiated privately, avciding the poscibility oF oo
verticn by the Public Jtilities Conmission

Private ownership of energy-production equipment ard the nlarg
allows the most latitude in creating & financial structure. Whereas tne
cnerqy tax credits and special depreciation treatments azre not available ftor
qualified energy property owned by a public utility, quaiified privately owncd
energy property 1is accorded both benefits. Private developers can use ¢
variety of mechanisms to secure the equity that comprises 20-40 percent cof
most projects. Joint ventures or limited partnerships, offered through public
cr private placements, are but two of the most common structures. The aebt
portion of the project may be secured through conventional bank loans (with
loan quarantees available for particular technologies) or thrcough issuance of
tax-exempt municipal bonds for exempt racility categories. A number of
concise treatises deal specifically with project and special financina.

b. Financial Security

Erergy project borrowings may be secured by two basic approache: --
‘o cverall creditworthiness of the project owner (i.e., the "deep pochet" o
2 third party, utility, municipality, or ever the full faith ard credit ot b
Federal Government) or the projected revenues ¢f the project iteelt (g *rue
“predect finarncing”).  In the first instance, the Air Force mioht be sk e

4

quarantee e portion of the debt firarcing (possibly in return for Yowee i,

rrices). owever, most energy prujects which have been acconae  treyouab
feasibility review and appear economically viable can and shoule v tirer:ec
or a self-supporting basis. That is tc <ay the projected revesuer ot ¢
rrciect frem the sale of thermal and/or electric energy arc 4o oo

facilities themselves provide necessary and cufficient scourity o o oy
- .

Felatter drctance does not rely on either capitai o creovaty oo
nudgets and, as such, i< the more decirehle nptior,

. Jwrnercl o and Tvpe of Lnercv Poocuror

Federal tav lew makes crecics myailatle * S
vire nf erergy production procovty o dn gyt cer o Creo

- v . RS




in Table 2. While the structure of the project will determine the ownership
and therefore applicability of the tax benefits, the type of combustion
equiprent and subsystems chosen for fuel handling, environmental control,
enercy distribution, and weste disposal will determine the amount on which the
credit is based.

TABLE 2. RENEWABLE ENERGY TAX CREDIT RATES

(Business Energy Investment Tax Credit)

Affirmative

Expiration Date Credit Rate*
Commitment skxx
Classificatior
Current Proposed Current Proposed Current Proposed
Solar Through
1985 1990 15% 25% No 1995
Wird Through
1985 1990 15% 25% No 1995
Geutrermal Through
1985 1990 15% 25% No 1995
Small Hydro Through Through
1985 1990 1% 15% 1988 1995
Biorass
Presently Covered
Biomass Through
1285 1990 10% 10% No 1995
Other Biomass** Through Through
1982 1990 10% 10% 1990 1995
“ageneration Through Through
1982 1990 10% 10% 1990 1995

* Does not include basic 10% investment tax credit,
** Other Biomass: O0il- and Cas-Fired Alcohol Fuels; Biomass Recycling; Biomass Casification.
*#*%x Fxniratior date may be extended if certain conditions are met.

Property owned by or leased to a branch of the Federal Government
dqoes not qualify for tax credits. Furthermore, as stated previously, public
utility property does not qualify for the erergy tax credit. Therefore,
meximum tav advantage can be taken by unregulated private developers who use )
aualified energy property in a business which produces and sells electrical or
“rerral erergy tc the military user. Fossil fuels can also be used 1in
cecercration applications which offer a combined-cycle efficiency greater than
1€ electricity and thermal energy were generated separately. Although energy
tax credits are not currently available for new cogeneration projects using
~cal and natural gas, the 1increased cycle efficiency and secondary revenue )




stream often support ecoromical applicetions when the stcan and eleimr oot
lead profiles are closely matched

There are three maior enerqy rescurce oviership patferncs at.nfov
municipal. and private, Military bases may own a nuroer of irdiae.ons prees
reggurces which micht be developed including qeorhprm" bromass, ~né
natural gas. The uniaue municipal eneray resources inciudc Bi0mass fpetnarot
tfrom Tardfills and runiciral solid waste. Private rescurces arc owrel oo
ie secured, ccllected, or purchased on a long-term contract hestc Toverto
‘nciude wood waste, coal, and natural gas.

Where wilitary resource ownership exicrs, aceore Lo the o oo
resource must be negotiated and contracted using some arrargemont which IM"",
ret jeopardize the ability to use any eppiicable t¢r credits. IMur.oora
rescurce ownership may argue for bord issuance and er owrershic }w,:ufqﬁ,
thrcugh the creatiorn of a municipal utility. AMlternatively, the reso.roe may
be made aveilable tc a private party sco that tax benefits caen pe xea‘w o
e attractive optinr is tc issue tax-exempt industrial reverue Nerds T Ear
exempt oroject categories, including waste-tc-energy conversign) tor the deht
ir _ombipation with equity provided by the project sponsor. The energy *ax
credit is not available on the fraction of property firarced throuah tow-
v«enpt bonds, however. The merits of the particular project structure will be
determined by the impacts of requlation and trade-offs between tax-exempt Jebt

resources and income tax credits associated with taxable project treatment.

As a user with relatively stable energy demands, military basec car
offer lone-term purchase contracts to energy suppliers. For all potential
developers, this lono-term stability (the customer as weil as the eneray
derand) represents one of the most significant attractions in structuring a
preiect with the militarv.  The importance is maanified, however, for private
developers who use praject financina and municipal utilities who iseue Indus-
trial Revenuc Bonds. Refere any developers can secure equity commitments,
firm power purchase acreements (contracts) must be executed. In makinc ¢
long-terr commitment before the actual delivery of enerqy, the militery rust

therefore assess the project developer's capabiiities, financial <trena*h, ano
tva(k record. Power Purchase Aqreements and underlving iroject censtvincotin
contracts should include the protectior afforded by firm fixcc-prices,
juaranteed-schedule, and performance cuarantees backed by beond dr-tiument..
“hese criteria will discourage proposals by developsre whoo do rol have the
recuisite experience and capability to succescfully corplete the vaiert,

5. TAAMPLES OF SUCTESSFUL JOINT VENTURES ANT AUTERLATIVE-FILARS TN BATT

a. Fxiating Military frpericrce

Several exerples of successfil Thira Tarty Focres o
o watnan the mtlitary and orhor Q(VFFWMPHT o0 hre. i .
fhnomact experience with projects ircluding ntilitv-cwred Cogeror ettt
"2 Diegn Maved dnctallaticrs, indeperdert contyoot o Cove e
thermal reccurces af (hine . ake Keval Weapors fepter oo Torotenn v o
Aevived fuel (FRFEY contracts ywith 2 vegional wacre v wey oo dn oo
Nerfelk Naval Shapyard.  Additicral procects e ndapred e e T '
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Army is considering the purchase of steam from a solid- waste-burning plant at
“berdeen Proving Ground, to be constructed by the local refuse authority.

The Air Force has two RDF projects with local utilities (Griffiss
AFB and Pease AFB) under which local utilities will construct heat recovery
incinerators and sell steam to the Air Force. A sclar hot water-heating
system for the Air Force Academy is in the plannirg stage, as is a project at
McClellan AFB where the Tlocal utility will own, build, and operate a gac-
turbine peaking electric power plant on base. COther alternatively financed
projects using wind (Travis AFB) and geothermal (Williams AFB) have been
abandoned for lack of sufficient contractor interest in these projects.

b. Description of the Current Level of Interest

A demonstration of the level of interest in Third Party Finarcing
car be seen in the list of parties responding to a request for proposals from
the State of California for eleven cogeneration projects for selected hospi-
tai, prison, and university facilities. There were 451 responses. While not
all of the 451 parties were interested in submitting bids as general contrac-
ters, they had related interests 1like financing, managing, or providing
equiprent or services to such projects. The State of California finally
received 95 Phase I proposals for these cogeneration facilities from which it
qualified 15 for final proposals under the second and final phase of its
alterratively financed cogeneration procurement process. Many of these
facilities (especially hospitals and prisons) have continuity, contingency,
and security requirements similar to Air Force installations. The finalists
selected to date have all been jnint venture parties composed of several
corpanies brought together spec.:fically for these cogeneration projects.
Lalifornia envisions a return of up to $750 million to the state (over 20
vears) on the private sector investment of $180 million.

It should also be noted that the Third Party Financing decision on
these California projects was not based upon least life-cycle costs, bhut
rather as, ". . . a practical way to expedite project development and relieve
some of the funding burden from the State budget." It was, however, more
economical to the State to seek Third Party Financing of these projects now
and begin to acauire the associated savings than tc postpone these projects
until they could be funded internally.
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SECTION 111
AIR FORCE BASE OPERATIONAL REQUIREMENTS
1. INTRODUCTION

The Air Force spent $940 million (FY83) to provide electrical and theriel
energy to meet its installation energy reg:irements. Over half of this energ,
(57 percent - Table 3) is in the form of electricity. Since 1975, the Air
Force has reduced its consumption of energy in its installaticn coperatior by
approximately 15.3 percent; however, with the continued increase in space
conditioning for comfort as well as operations (i.e., computer facilities) ard
an increase in installed electrical eguipment {i.e., simulators), electricity
has increased as a percentage of the overall requirement. In this sectiun,
energy consumption profiles of individual Air Force bases are shown. These
bases were selected to vrepresent a range of climatclogical as welil as
cperational command factors that typify Air Force installation operations in
the contigunus 48 states.

The Tocation of these bases, as well as those of all other major FAir
Force installations in the United States, is shown in Figure 1.

TABLE 3. FISCAL YEAR 1983 ENERGY CONSUMPTION FOR AIR FORCE
INSTALLATION OPERATIONS BY FUEL TYPE

Usage* Costs
Trillion Btu (%) Miltion $§ (%)
Electricity 108.5 (58) $494.,3 (53)
Fuel oil 29.1 (15) 236.5 (25)
Matural gas 37.4 (20) 169.6 (18)
Propane 0.2 (.1) 2,0 (.2)
(oal 12.2 ( 6) 33.2 ( 4)
Purchased steam 0.7 (.3) 4.8 (.5)
Renewables _ 0.2
188.3 3939.6

* Conversion facters:

Flectricity - 11,600 Btu/kWh

Naturael gas - 1,031 Bru/cubic foor

Propene - 95,500 Bty/gallon

Coal - 24,580,000 Btu/short ton

Purchased steam - 1,390 Btu/pound

ENERGY CHARACTERISTICS GF AIR FORCE INSTALLATINNS

As shown ir the accompanying charts, Air Force installations are senst-
tive not rnly to their geographical regior, but alw<o to fhe base misscion.
comparison, Tvndall AFE {TAC) Florica Reoks at 120 x 167 MBtu's in June, and
Fill AFD [AFLC) Mtah peaks at 450 x 107 MPtu's in January. While electrice”
consumption or taces with central heat plants does nct  appear to fluciual
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widely by month, consumption can fluctuate daily by a factor of 50 percent ov
more. This makes Air Force installations very sensitive to peak-demard
charges. These charges account for approximately 30 percent of the tota! cost
of electrical energy to the Air Force, but in some utility service territories
may exceed 50 percent of the total bill.

As the U.S. economy resumes its growth, total electrical demand will grow
accordingly, thus reducing utility reserve margins in many parts of the
courtry. As this occurs, it can be anticipated that the demand charges will
continue to grow. Cogenerated power on Air Force installations may then
become more important as a means of reducing utility peak-capacity charges.
Thus, while maintaining grid connections, Air Force instellaticns could recuce
their grid-capacity requirements to a level below peak demand, relying on
cogenerated power instead. In practice, this power may continue to be scld to
the grid by a third-party with a negotiated capacity charqge reduction for peak
power requirements. This assumes a utility negotiated capacity paynment to the
cogenerator that carries a reliability commitment with it.

The total base energy requirements can vary from summer to winter
extremes by 100 percent or more (e.g., Minot AFB). This poses a sizing
problem to potential cogenerators, especially in view of the Federal Energy
Regulatory Commission (FERC) requirement for a 42.5 percent thermal efficiency
for qualified cogenerators under PURPA. This efficiency factor is calculated
as the electrical output plus one-half the useful thermal output matched
against the lower heating value of the fuel input. This might pose difficul-
ties for plants designed primarily for thermal loads with secondary electrical
output. Thus, in most instances, it appears advantageous to size a
Cogeneration plant for anticipated electrical requirements with secondary item
ucage for fluctuating thermal reguirements. This will also allow the
cogenerator to negotiate capacity as well as demand fees from the local
utility and provide a much greater supply of emergency- dedicated power.
Cogeneration can offer 15-45 percent more fuel efficiency when compared to
conventional power and heating sources. While not directly tied to Air Force
energy conservation goals, this increased efficiency should reduce the
escalation in costs of Air Force installation energy.

Current emergency generation capacity is authcrized for selected facili-
ties and uses as shown in Table 4. The Hill AFB chart demonstrates that this
authorization orly covers about 16 percent of peak operational requirements
for electrical erergy. The Tests at Spangdahlem AB and Minot AFB, as well as
the Hill AfE commercial power outage have demonstrated a need tu reexamine
mission-critical electrical requiremerts and the potential value of increased
electrical backup capability. A1l of the above suggests strong consideration
of full electrical coueneration capacity at key Air Force installations where
economically justified. This should be based on the cumulative effect ot:

O Ptility-aveided rosts
: Anticipated peak power charges
0 Pregected electrical demand expenses

n Frejected new ang replacimert backup power €osts




TABELE 4. FACILITIES AUTHORIZED EMERGENCY ELECTRICAL PCWER

Backup generators are provided to support essential functions on Air Force bases in
accordance with DOD instructions (Manual 4270.1) and Air Fforce Regulations (AFR 91-4).
Facilities which may be provided with emergency power are listed below:

Hospitals Criticel computer Aircraft and aircrew
facilities alert facilities
Mavigation aids
Control towers taw enforcement and
Pefrigerated storage security facilities
Base weather stations
POL storage and Disaster preparedness centers
dispersing Surveillance and warning
facilities Remote sites
Critical ytility plants
Command and control One feeding facility per base
7t control centers facilities
Cormunications facilities Critical readiness facilities
Weapon systems
Fire stations and alarm Essential photo laboratory
svstems Security lighting systems

2. CONSUMPTION PROFILE BY INSTALLATION TYPE

Erergy consumption profiles for five Air Forre installations show the
differences in energy type usage as well as the effects of geographical
location. As each Air Force Base has a unique set of requirements, any
Third Party Financing program should approach facility sizing only after
thaughtful discussions with base energy personnel.

The bases were selected as representative of the Air Force major
commands. The bases are:

o Tvndall AFB, Florida - Tactical Air Command

0 Travis AFB, Celifornia - Military Airlift Command
o Minot AFB, North Dakota - Strategic Air Command

0 Chanute AFB, I11inois - Air Training Command

0 Hi1l AFB, Utah - Air Logistics Command
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a. Tyndall AFB

Tyndall AFB, Florida, was chosen to represent a Tactical Air Command base
and typify the energy load of a southeastern U.S. installation. It also is
the home of the Air Force Engineering and Services Center which serves as the
focal point for irstallation energy initiatives within the Air Force. The
predominant energy commodity of Tyndall is electricity. The base has a
relatively level consumption pattern for the year.
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b. Travis AF

Travis AFB, California, was chosen to be representative of a Military
Airlift Command installation. Its location in the Sacramento, California area
typifies to some degree the mild semi-arid climate of many of the southwestern
U.S. bases. The electric consumption profile for Travis is relatively con-
sistent for the year indicating a favorable situation for base load cogenera-
tion with supplemental thermal energy in the winter months.
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¢. Minot AFE
Minot AFB, horth Dakota, was selected to typity the cnerqgy profile of the
northern tier Strategic Air Command installations within the U.S. It also is

one of the few basec that is home to both a bomber and missile wing. In
August 1981, a test of mission capability without commercial power was con-
ducted and it clearly demonstrated the need for an expanded definition of
mission critical facilities and the need fuor a base energy self-sufficiency.
The Minot profile shows relatively level electrical consumption with a
fluctuating thermal requirement peaking in the winter. As with Travis, these
cerditions are favorable to base load cogeneration with suppiemental thermal
energy. Alternatively, depending upon the local utility avoided cost struc-
ture, it may be possible to structure a good project with excess electrical
production (at a level rate) such that peak thermal requirements can be met.

Oct Nov Dec Jan Feh Mar Apr May Jun Jul Aug Sep
350
MINOT AFB  NORTH DAKOTA (SACH
300 7’ .
250 Total Consumption
3 ' {
S
S | \
- 200 —
x jp—_— \
5 7} N
s 150 Vs AN
H / L ..... h
A eenthrt T e i
100 ' .-'.'(" : Electric i TR N -y
N 4’, Nl e, boessandreveece
” \
< & i o~
50 —— Natural Gas —
\\
L Fuet Ol T'——}——"
. S L S A -

d. Chanute AFB

Chanute AFB, I!1linois, was chosen as a typical Air Training Command
installation. It also has a substantial coal usage and has been the subject
of congressional attention in terms of upgrading that facility.
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e. Hill AfB

Hill AFB, Utah, experienced a prolonged ocutage of commercial power in
January 1981, due to a trip averload. This unplanred outage demonstrated the
substantial impact on mission effectiveness of a Logistics Commano base due tc
a loss of commercial power. Logistics Command installations characteris-
tically represent the large energy load associated with the rework productior
necessary to maintain effectiveness in the field.
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SECTION 1V
MANAGEMENT CAPABILITIES
1. INTRODUCTION

One of the largest underlying concerns of the military in regard to
alternatively-financed projects is the potential impact resulting from a "loss
of control." However, these projects can be structured so that the military
assumes an even greater degree of control over the risks associated with
facility energy generation while giving up only operational responsibilities.

It should be recognized that the military has only “controlled" two of
the three facility energy elements (thermal, electrical, and backup electri-
cal). Rarely does the military control the source of its primary electrical
power. Further, its ability to operationally sustain its current backup
diesel/gas turbine generation capability may be limited. Also, its ability to
function with a major thermal generation loss has not been tested.

2. UTILITY MANAGEMENT CAPABILITIES

The major advantage in central utility managemert is the interconnectior
and duplication of generation and transmission. A loss of output from any
particular plant is overcome by the excess capacity in other plants within the
system and major grid interconnections between systems. While the United
States currently enjoys a 20% excess electrical generation capacity, a recent
study by EPRI (Electric Power Research Institute) reveals that approximately
12 of the total over capacity is unavailable due to unplanned outages (7%
forced outages and 5% partial outages). An additional 5% 1is out due to
planned maintenance activities. Thus, generation failures from any cause are
generally covered through the remaining 3% surplus capacity utilization,
rescheduling of maintenance activities, purchased power from other utilities,
and occasionally load shedding and forced load reductions for major industrial
customers.

In the case of labor strikes at power production facilities, other plants
and overall system capacity is used to compensate. The size of the management
staff also permits their being substituted for critical labor requirements on
a temporary basis. Fuel is generally obtained on long-term (5-year) con-
tracts. Disruptions in tne fuel supply network are overcome by maintaining,
in many cases, fuel stocks of 90 days or more. Recently, electrical utiiities
have located their new generation facilities at the source of fuel (for ccal
at the minemouth). A mix of fuel sources not only decreases the physical but
also the financial dependence on one fuel type.

3. NON-DEFENSE CRITICAL FACILITIES

Hospitals must maintain power at all times to avoid life-threatening
situations as well as thermal generation capabilities to maintain ongoina
operations. Thus, they maintain a standby generation capability, usually with
diesel generators, capable of meeting their entire load. In Veterans Adminic-
tration hospitals, 3-4 days of fuel supply is alsc on hand for contingency
operations.
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To provide redundancy for thermal generation excess boiler capacity is
desianed into the facilities (i.e., 3 boilers for a Z-boiler requirement),
thus permitting maintenance as well as unanticipated operaticnal problems
on a single unit to be overcome without output degradation. Additiconal
vulnerable elements of the system (such as feedwater and condensate transfer
pumps) are duplicated to compensate for potential failure.

Within the private sector, major companies that require continual opera-
tions rely on equipment redundancy such as a spare boiler, and replacement
generation equipment such as emergency turbine generators, as major components
of their contingency plans. Power transmission feeds are freguently
duplicated into one facility from two different directions to provide an
alterrative in the case of a specific line or general failure in one segment
of a utility distribution system. In the case of internal labor disturbances,
management is usually capable of operating the essential utility services as
needed. Other measures taken include the provision of fuel switching capabil-
ity, considerable on-site fuel storage and, in some cases, company-owned
alternative fuel transports to overcome logistical problems. As stated by
Mr. Robert Stedes, Director Energy Supply for PPG Industries, "If one key is
more important than others, it is flexibility." Flexibility is achieved by
the planned contingent provision of alternatives, from fuel supply and
transport to generation equipment and distribution capabilities. Other
companies, such as 3M, also develop contingency plans for supply disruptions
of fossil fuels as well as detailed electrical power curtailment plans for
individual facilities. It is interesting to note that the latter is based not
on specific emergency operations, but on the possibility of a power company
request for power curteilment due to shortages in localized power generation
facilities. This is certainly a contingency that should be addressed by the
Air Force.

4.  CURRENT DEFENSE EXPERIENCE

The military has 1little '"control"” over the electrical utilities from
which they obtain power. Control is only exercised in terms of provision and
use of emergercy power generators as described in AFM 88-15, Facilities that
may be provided with emergency generators are outlined in AFR 91-4 (see
Section III-3). Recent operational tests without commercial power have
indicated a need to review and expand these mission-critical generation
requirements. Additionally, current personnel deployment plans during a
conflict may not leave base installations with sufficient trained personnel to
maintain emergency generation capabilities.

The thermal production facilities on most installations are the responsi-
bility of the Base Civil Engineer. Staffed by a combination of military and
civilian personnel, these facilities operate independently and are financed as
cost items within the budget. The financial risks (such as fuel cost escala-
tion or equipment failure) are not avoided, but merely absorbed. Operational
risks are covered by excess capacity design and equipment redundancy. With
alternatively-financed projects, the Navy has maintained the right to assume
operational control of a facility if the required output is not obtained for a
perind of four hours or more duration. Only to the extent of poor system
performance and reliability 1is an alternatively-financed system "less
controllable" (within four hours) when compared to the traditional energy
svstems on a military facility. As previously stated, those risks are
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ameliorated by the engineering review process demandec by all major financial
institutions during the design of the plant, construction and performsrce
bonds by the developer, and a power purchase contract pricing mechanism whick
rewards reliability and performance. ’
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SECTION V
POTERTIAL CRISES
1. INTECDUCT TON

Iaertification of potential problem areas and relsated contingency 1+n
should form an essential part of any service contract for @ military installa
tior. As has been pointed out in the introduction (Section 1) to this rero?
the Air Force 1is especially vulnerable to unplanned disruption or curtaiiment )
of <ervices to their air bases. This is especially true for electricity ar
thermal enerqgy supplies. Each power and/or thermal facility has three baiic
elements which should be covered in this reaard: fuel supply. generative
capability, and distribution. In all three cases, the degree of contingency
provision should be viewed against the real and perceived risks. (Guidar:
concerning energy supply assurance 1is contained 1in the FY 1985-&€% Defrrs d
Guidance where energy supply assurance is identified as a Defense Departmen:
energy priority.

2. HISTORICAL DATA

As demonstrated inadvertently at Hill AFB in 1981 and during ‘tests at '
Minot AFB and Spangdahlum Air Base during 1982, current power and therme!
resources carry significant risks of mission impact that can be associafern
with unplanred outages. From a utility standpoint, the greatest vulnerability
is one of distribution, not generation. This was demonstrated on a large
scale during the 1965 Northeast blackout affecting 13 million people up *to 13
hours and the famous New York blackout in 1977 which Tasted up to 27 hours.
Looped distribution as well as grid interconnections are two means that ave
employed to overcome these potential problems.

3. POTENTIAL CRISES
a. Labor Instability

Supplier labor presents not only a security issue, but alsc represert:
potertial source of unreliability. While many of the "third party" contractc
written to date with the military do not hold the contractor liable for
strikes, they do make provision for government intervention and operatinn
after a designated period without provision of emergency service (i.e., -
Diege = 4 hours). Obviously the size of the plant, the technolegy utilized
and the <ource of operation management can significantly alter the degrec
risk posed by potential labor instability. The labor requirements of differ-
ent technologies vary from 40-60 people for a 40 Mw coal-fired genera*in
pilant down to one operation person or less for @ 40 Mw gas turbine pea: -

plart.  Use of government personnel to run third-party operations in emerye:
cies hde been contractually recognized. Howcver, formal cross trainirg
perconnel has not usually been establiched. ‘or conventional systems, thirv

~inht npct pose a large problem, but for more exotic techneologies, such
arothermal or sclar, trained personnel may not be available without b
provicior,  During periods of deployment, adequate local military perconr:

rapable of cperating a facility may not be available, especially feor iono L]
intensive techroloaies, Thus, highly sophisticated. uncopvertionmal =~
rtersive techngloygies pose the areatest risk from a peveennel ston;
V-1
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Firelly. large utilities or similar companies with multiple locations pose
Tess risk due tc the size of their labor and managenent ponl. The latter alsc

4

reduces the operationc] dependerce on a few individuals,
b. Fuel Suprly Shortage

Fuel supply is integral to the operation of any encrgy supplier. Tradi-
ticrelly, the Air Force has relied on the fuel stocks of the major utilities
tor its electrical and gas energy and on DFSC as the primary source of its
coal and fuel o0il1 supplies. Both of these sources maintain sufficient stocks
ard rave multiple locaticns to weather supply disruptions for a considereble
revicd of time. However, "third party" operations open up the possibility of
Tinited access to these sources and, thus, are potentially mcre vulrerable.
Tnocases involving local energy supplies (solar, wind, geothermal, and biomass
in sone cases) along with intensive energy supply technologies (such as
wuctear), there is less risk of fuel supply shortages. In alternatively-
“iranced projects, contractual consideration should be given to: 1) the size
of local fuel stocks maintained by the supplier; 2) the strength of the
“uppiier's fuel contract; 3) alternate fuel utilization capability; ana 4)
ccess provision to Defense (DFSC) or base fuel supplies.

c. Equipment Failure

Electric utilities cover the possibilities of unscheduled equipment
cutages affecting output by maintaining a surplus capacity designed to be at
Teast 20" of the total system capacity. Individual base thermal requirements
are rarely met by 2 single boiler. Most Air Force installations have several
boilers, permitting continued full operations despite individual equipment
failure, as well as easily accommodating scheduled down times for maintenance.
The requirement for equipment redundancy or supply interconnection with other
seurces should be measured against the potential effects of supply loss. A
thirty-percent Toss in steam might be accommodated by shutting off, tempo-
varily, some non-critical facilities or proportionally vreducing thermal
requirements,

Formal provisiorn of emergency services should be recognized, For
csecurity and management purposes, these most likely will be provided by the
Air Force installetion. These services ranne from fire protection (per AFR
/-1) to emergency medical coverage of supplier personnel (AFR-168-6).
Cortractual recognitior of appropriate paynents should be recognizec as well
#< the requirements for interconnection and maintenance of the appropriate

artarm systems.
d. Fire

The threat c¢f fire is perhaps greatest in the fuel-handling and storage
aress.  Requirements in this area should be contractually set forth., Ir
addition to fire suppression systems within gerneration plants, consideration
shculd be made of fire wall separation between redundant parts cof the system
to contair capacity losses. Further, to ensure quick response and adequate
wecurity, base fire protection (per AFP G2-1) should be exterded to non-Air
Farce onevgy goneratior facilitiers that ave lecated on Air Force installa-

-+

tions.  To o accomplish this, connection to base fire alarm systems must be
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made, as well as adequate training ot base tire-fighting personnel  and
develcoper operational personnel.

e. Physical Security

Physical security is always a matter of concern for base installaticns.
Incoiming electrical power is as vulnerable as the one or more incoming power
transmission lines. Thermal plants at the perimeter of a3 base may be more
vulnerable to sabotage or terrorism than one in the center. However, “"third
party" facilities meeting Air Force security requirements and connected to
Air Force security alarm systems are probably less vulnerable than those
located outside the umbrella of surveillance and quick response by Air Force
security personnel. Again, to the extent that "third party” operations meke
the base more self-sufficient, they reduce the vulnerability of an Air Force
installation to energy supply disruptions.

f. Financial Insolvency or Unprofitability

An inherent risk asscciated with alternatively-financed power and therma!
generation plants is that of financial insolvency or unprofitability of the
"third party" operation to the extent that it threatens proper facility
maintenance and operation, This would most likely occur when the "“third
party" is formed as an investment vehicle only for this purpose and has nc
other backing. Its singular motivation would be profit, both from tax bene-
fits and operations. This, however, would not be the case c¢f corporatiors
with & major portion of their investment returned as long-term operating
profits or major utilities which are open to public scrutiny for their
franchise. This should not be taken as an indictment of the entrepreneur. but
rather consideration should be made of the "third party" financial backing.

g. Acts of God

Acts of God, such as earthquakes, tornadoes, and hurricanes are equally
likely to strike "third party," base, or utility generation facilities.
However, in the case of electricity, "third party" cogenerators potentially
offer the Air Force an additional dedicated supply of backup power. Tnis,
cembined with redundant on-base distribution systems (looped primary and
primary selective distribution), can significantly reduce the effect ot tnese
Acts of God. 'n terms of thermal generation, "“third party" operaticn of
on-base facilities would be mostly affected by the relative ability of
cverating personnel to report to work.

h. Military Conflict

Military conflict or the threat of it poses some risi that the civiliar
prpulation might leave. Tou a lesser degree. this would be true of Air Force
civilian personnel as weil. However, in the case of military deployment, base
plart cperations wight also be caught short without adequate civilian person-
nei. Tc the extent that the technolcgy employed depends on labor, there is
some risk, Third-party cogeneralors might require considerably fewer pecpic
during extended outages than the gperational requirements for indrperdent
remcte generators deiivering the same amount of power.
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i. Contract Dispute

Procedures for contractual disputes have been well established. Unless
they influence operation, they should not pose a major management crisis.
Failure to deliver unless under force majeure has already been establiched in
other "third party" contracts as grounds for government intervention.

J. Base Closure

There is always an inherent risk that a change in Air Force mission
requirements could significantly alter installation energy requirements.
These changes, before incurred, should be recognized and weighed against their
potential costs. In the case of "third party"” contracts, there could be
substantial cancellation peralties during the early years of the contract.
The size of cancellation liabilities will vary with contract length and the
nercentage completion. The private sector users have shied away from energy
supply contracts in excess of 10 years, not feeling comfortable with economic
production plant 1ife projections of greater length. However, in 1982,
Title 10 of United States Code was modified by Sectior 2394 to allow the
Services to contract for energy for periods up to 30 years. If employed, this
rrovision enables a developer to use term financing (especially bonds) which
translate into lower unit costs for energy to the Air force. In practice,
Targe investments will usually require long term supply contracts in order to
be eccnomically viable.




SECTION VI
CRISIS MANAGEMENT OPTIONS
1.  MANAGEMENT OPTIONS TO AVOID POTENTIAL CRISES

This section is a management guide to contingency planning for crisis
management relating to "third party" supply of thermal and/or electrica!
energy to U.S. Air Force base installations in the United States. Incorpora-
tion of these issues in contract negotiations will not only result in reduceu
uncertainty regarding "third party" operation, but will also implement
FY 1985-89 Defense Guidance by improving "energy security through energ;
vulnerability scenario development, project planning, ard project selec-
tion . . ." These options will also aid in the consideration cof the
cogeneration capability at facilities supported, to reduce outside demards as
part of Integrated Logistics Support (AFR 800-8(3)).

2. CRISIS MANAGEMENT

The flowchart shown in Figure 2 demonstrates graphically the major
elements involved in crises management. It is imperative that each Air Force
installation use an efficient system to provide each of the informationai
elements on a timely basis to a central command or decision element far
action,

First, the system must be able to detect at the earliiest possible time
that a particular "event" has occurred. To accomplish this, alternatively-
financed facilities must be connected to base detection and alarm systems for
crises such as fire or security breaches. The mechanism for detection should
vary according to the risks involved without event.

Second, the base crises management system must define the characteristics
of the "event"; e.g., the type, level, and cause of the damage as well as 1t¢
¢nticipated duration. This must be an iterative process throughout the
crises. The system should monitor the situation, verify and quantify the
d?mage occurring, and feed this information back to the central decision
element,

Third, the impact of the "event" on Air Force operations and readiness
must be ascertained as well as its impact on training, logistics, and services
capabilities. The potential impact on these capabilities should be defineu
shead of time for major event scenarios to reduce the response time as well as
to improve the quality of the initial decisions made. Of equal importance (as
showr at Minot AFB and Spangdahlum Air Base) 1is the fact that these
assessments may aid in identifying potential vulnerabilities as well as tie
specific actions necessary to reduce or eliminate them.

Mixt, the Command Center must be provided with options from which to
chocse a course of action. Most of these should be defined in advance for
major events, Selection of the appropriate optiorn is intluenced by
situational contingercies such as cost and/or time. Depending on the
potential impact of a particular event, each might be a lTimiting factor.
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CRISIS MANAGEMENT FLOWCHART
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3. OPTIONS TO DEAL WITH POTENTIAL CRISES

a. Labor Instability

Criteria Options
(1) Ensure adequate alternative man- (a) Use "third parties" that have avail-
power is available. able alternative manpower (e.g.,

utility management);

(b) require cross training of civil-
ian and military
manpower; and

(c) assign reserve training billets to
generation plant.




(2} Use technologies that require few
people to operate {e.g., gas,
turbine, peaking plants) for
critical facilities,.

(3} Maintain backup generation facili- (a) Maintain old AF thermal plants under
ties under AF primary control. AF control; end

(b) require backup facilitier trn ge
manned by AF personnel (and mair-
tained by contractor persornel),

b. fuel Supply Shortages

Criteria Optiors
(1) Specify minimum practical (a) Onbase fuel storage requirements
Capability without resupply. (ea. 90-120 days);

(b) use technologies with onbase energy
sources (geothermal, waste disprscl,
and biomass); and

{c) use technologies with compact energy

storage.
(2) Reduce dependence on a single off- (a) Require a dual-fuel utilization
base erergy source. capability;

(b) specify standby equipment with
alternate fuel capability; in most
circumstances, the standby unit(s}
should be capable of burnirg orbase
01l stocks;

(c) ensure redundant supply capability
through multiple fuel source pro-
curement capability;

(d) provide access to governmert (DFSC &
AF) utility fuel stocks; and

(e) DPA.
c. Equipment Failure
Criteria Options
(1) Acquire reserve generation (a) Maintain excess generation <capecity
capacity, to cover planned maintenance and un-
planned Jailure in key genera'ion

components (e.g., boiler, feedwater

pumps, condensate pumps); ~nd




(b} require separate standby generation
capability to meet a minimum or

greater operaticnal requirement (San

Diego).
(2) Maintain parallel base supply (a) Maintain electrical grid connections
capabilities. and utilize "third-party" generated

electricity during grid outdges or
during perinds where utility-avoided
costs are less than installation
purchase costs; and

{b} maintain in-house capability or
contractor maintain existing thermil
onbase generation facitities as
backup to new “"third-party”
plants.

d. Fire
Criteria Options
(1) Separate standby from operational (a) Require a fire wall between opera-
equipment. tional and standby equipment; and

(b} require standby generators to be
housed in a separate building.

(2) Maintain adequate fire control (a) Ensure provision of adequate auto-
measures., matic fire suppression systems for
fuel handling, storage, and

generating plant facilities; and

(b) ensure that if "third-party" plant is
onbase it is connected to base alarm
and fire response systems.

(3) Maintain adequate backup generation (a) Same as for equipment failure.

capability.

e. Physical Security

Criteria Options
(1) Ensure that physical security of (a) locate "third-party" operation within
energy supplies is enhanced by base security perimeters; enhanced
“"third party" operations. security 1is provided if the plant

is not Tocated at the base perimeter;

(b) require physical security provisions
of  M“third-party" equal to that
provided by AF security police;
including video monitoring;




f.

(2) Ensure that thermal and electrical
generation plants are as sur-
vivable as the facilities they
serve without backup.

Financial Insolvency or Unprofitability

(1)

Criteria

Ensure centractor interest in
generation facility throughout
the life of contract.

{c)

(d)

(a)

(b)

(a)

(b)

(c)

(d)

establish joint security provisions
with hook-up to AF security and
surveillance systems; and

require clearance of all uneccor-
panied contractor personnel requiring
access to the "third party" plant.
Accompany all other people requiring
access.

To the extent that '"third party"
plants provide power or heat to
mission critical facilities without
on-base  backup alternatives they
should have hardened or perm
enclosures with equal survivabiiity
characteristics to these mission-
critical facilities; and

provide on-base redundant capabili-
ties to replace potentially un-
reliable plants (especially wind and
solar).

Options

Require adequate insurance against
insolvency as part of the "third
party' contract;

have a portion of the ocorrract
payment tied to maintenance of the
generation facility in "good working
order" subject to arbitration
procedures;

contract with 'third parties" witnh
adequate financial backing; and

strive for situations  whers o
significant portion of the returr to
the investing party come., trom
operations A tax or the

financial-leverage returns.

o

9,

|




&‘l

[\

h.

Acts of God {flood, earthgquake,
tor-ado, hurricane)

Criteria

(1) Ensure survivability.

{2) Maintain operability.

Military Conflict
Criteria
(1) Ensure that adequate personnel

are available for operating
facility at all times.

(a)

(b)

(a)

(b)

(d)

{a)

(b)

(c)

Options

Review "third party" plans to ensure
that facilities proposed meet AF
standards for survivability; and

provide redundant on-base distribu-
tion systems (looped primary and
primary selective distribution).

Have equipment installed above poten-
tial flood areas;

ensure contractual access in
emergency situations; ensure that
adequate training has been provided
to Civil Engineering personnel
to maintain operations;

use technologies not highly suscep-
tible to weather (avoiding wind or
solar) for critical facilities or
provide 100 percent redundant backup
capability; and

stock critical spares.

Options

Require cross-training of AF civil~
ian  and/or  nondeploying military
personnel;

establish contractual recognition of
national emergency and security
requirements for taking over "third-
party" operations and consequential
reimbursement to the owners;

set up reserve training billets with
immediate call-up capability; active
duty positions should involve "thirgd
party" plant operation during emer-
gency situations; and




Contractual Disputes
Criteria

Formally recognize methods of
solving contractual disputes
relating to termination by
either party, payment for
energy supplied, payment for
energy availability and
emergency definition and

the rights of both parties.

Base Closure

Criteria
Provide contractual! recognition
of termination rights of the

"third party" based on the
convenience of the government.

(d)

(a)

(b)

{a)

{(b)

(c)

draft exemption to critical person-
nel.

Options

Establish rights and valuation pro-
cedures for termination for fault or
convenience of the government; and

ensure that contract provisions
expressly deal with escalation due tc
inflation, fuel price increases, and
utility cost avoidance payment cal-
culations.

Options

Continue pay base price for duration
of contract;

buy-out debt; and

arbitrate project payoff debt plus
potential profit.




THIS PAGE INTENTIONALLY LEFT BLANK

V1-8




SECTION VI
OVERALL RISK ASSESSMENT
1. INTRODUCTION

Third Party Financing and management of installation energy productic:
may not carry "more risk" than current methods of procurement. However, iney
pose a different set of risks which must be recognized and managed. The cver-
all risk inherent in either provision mechanism is the lack of adequate
installatior power and thermal energy to fulfill mission requirements. Sec-
ondary to that is the risk of inadequate energy (in time or amount) to mein-
tain "normal" installation operations, readiness, and training. The remainiry
major risk is that of nonoptimum utilization of financial resources. In cthe-
words, there is the risk that this energy is not acquired at the lowest posci-
ble expense, given time, personnel, budget, operational situation, and naticr-
ai poelicy constraints. The following discussion will address these risks as
well as provide some recommendations for reducing those risks associated with
Third Perty Financing strategies for instailation energy procurement.

?.  RISK ANALYSIS
a. Operational

As demonstrated inadvertently at Hill AFB in 1981 and during tests
at Minot AFB and Spangdahlem AB during 1982, current power and thermal
resources carry significant risks of mission impact that can be associated
with unplanned outages. From a utility standpoint, the greatest vulnerability
is one of distribution, not generation. This was demonstrated on a large
scale during the 1965 Northeast blackout affecting 13 million people up to 13
hours anrd during the famous New York blackout in 1977 which lasted up to 27/
hours. Looped distribution and grid interconnections are two means employed
to overceme these contingencies.

Utilities generally maintain a Z0-percent reserve margin to cope
with equipment failure, surge increases, and planned maintenance. However, ar
EPRI study indicates that an average 7 perceni of total capacity is unavail-
able due to forced outages, while an additional 10 percent is unavailable due
to scheduled maintenance (5 percent) and partial outages and deratings
(5 percent). Thus, there 1is considerably less excess margin in the system
than is generally recognized. Specific utility generation problems «are
generally overcome through wheeling power from one utility to another, over-
coming temporary generation shortfalls in one particular area. Thus, the
major risks associated with utility electrical supply are currently associated
with transmi<sion vulnerabilities.

Energency cenerator power is provided to critical Air Force faci -
ties according to AFM 28-15 and AFP 91-4. However, as demonstrated ir the
2f.rementioned circumstances, not ell facilities required for full sustainer
cperations are provided with backup power, and the ability of an installatior
to operationally maintain all the Real Property Installed Equipment (RPIF) or
Equipment Authorized Inventory Data (EAID) generators during prolonged outages
is questinnable,




To the extert that Third Party Financed central heat plants are
cogenerators, they can provide an additional backup electrical generation
capability. By providing & potential dedicated source of power in case of
arid failure, cogenerators could be sized tc service a minimum electrical load
&t all times in addition to the existing diesel generators. Thus, more Air
Force facilities could be serviced during an outage and critical facilities
could have redundart backup pcwer sources. By maintaining electrical grid
irterconnections and, in most cases, purchasing power from the utilities
except during outages, the inherent risks cof equipment outage in a single
generating facility (versus multiple facilities) can be overcome. From an
electrical standpoint, Third Party Financed cogeneration facilities will re-
duce the risks of an unplanned electrical outage having an operaticnal impact.

Central heat plants cwned by the Air Force and operated by a combinea
ticr of Air Force civilian and military personnel carry certain cperaticnral
risks.  Many Air Force central heating plants are not equipped to operate
withcut electrical power from the grid. The risks of equipment failure are
partially cvercome by gereration multiplicity (boilers) designed toc accommo-
date maintenance and variable lcads and redundancy in critical eguipment areas
{e.q., feedwater pumps). In many Third Party Financed projects (¢.g., Navy -
“an Dieco, California State cogeneration projects), complete standby thermal
sereration capacity is required.  This is obtained either by maintaining
exicting heat plants in a backup status or by requiring the "third- party"
cogererator to provide a complete 100 percent load backup boiler for emergency
stear or hot water production. In either case, from an equipment standpoint,
a recductior in risk loss has been achieved by contractual redundancy require-
rents.  The risk of actual equipment failure may be less with newer equipment
regardless of ownership.

h. Finarcial

The najor area of risk in Third Party Financing involves the future
irarcial uncertainties of fuel supply costs, avoided cost payments by
utilities for cogenerated electricity, and tax legislation and rulings. Major
crenges in any of these three elements can alter the finarcial viability of a
wroject. Fuel cost uncertainty affects Air Force-owned as well as "third-
party" cperations, Certain technologies (e.g., geothermal) and designs (e.q.,
diel tuel boilers) car be chcsen in either situation to reduce the potentis)
varigbles. However, since for any given set of equipment both the Air Force

ird o4 "third party" face the same risks of fuel supply cost fluctuation, this
could be contractually shared, Aveilability of fuel, apart from contractual
ctoveue reguirererts, poses similar risks unless the Defense Prcduction Act is

cyvioked, toeth ounlikely (unless during conflict) and potentially unwieldy in
votunl onperatior,

. FECOMMERDED ACTIONS T NI IFY, FEDUCE, OR ASSUME PISKS

Trothe extent the Adr Ferce is unwilling to absorb risks, the "third
cartyt oruet cover thece contingencies or face possible financial insclvency
G trear . fitrer catustior s oexpersive to the Air Force. Celiforrnia has

Courd vt grvncdert toostore the entire operational risks (percentage hefore tuax
bt liw owith "third-party” developers to effectively accommodate preiect
Crac ] vk




)
Heat plant operations have been built and internally funded based rn
requirements.  This has not necessarily led to financial efficiency. A
comparison of capital costs of coal fuel energy plants between the private
sector and the Army by the U.S. Army Facility Engineering Support Agency heas )
skown a cost ratio of up to 1:2, respectively. Thus, participation in privatu
sector profit objectives may, indeed, offer a more efficient utiiizetion o
cepital to the Air Force, not to mention the practical budgetary limitetion-
on tunds' availability.
Arguments have been made for Air Force ownership of central heat nlante ’
based on the need to provide personnel training and rotaticnal assignments o
meet missior requirements for Air Force facilities abroad. Electrical povie
previded by the private sector has not posed this problem with emercerc
gereration training and manpower assigrments beirg currently avcomnaceren,
Certral heat plants could be handled in much the same way. However, iew
generation technoloay requires few people to cnerate the equipment or 3 ¢arl, »
Fasis,
Contractual security requirements and agreements on the provision of
emergency services by the Air Force (for fire, acts of God, etc.) sheuld
rerder these risks independent of plant ownership.
]
‘ In sumrary, alternatively-financed energy plants can reduce the curror
risks associated with Air Force energy procurement methods if the propes
contractual terms are established for each potential project.
]
»
»
]
) J
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